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ORIGINAL ARTICLE

Prescriptions for Bedtime Sedatives After the Introduction of a
General Admission Order Set at an Academic Health Center:
The Potential and Pitfalls of Order Sets
Areeba Kara, MD, MS, FACP,*† Alex N. Isaacs, PharmD, BCPS,‡§ and Sarah A. Nisly, PharmD, BCPSk¶
Objective: This study describes the impact of modifications to a general
admission order set on physician prescribing of 2 as-needed or pro re nata
(PRN) bedtime sedatives.
Methods: The hospitalists at our institution have used a general medical
admission order set since 2005. Zolpidem was the only as-needed (PRN)
bedtime sedative option on the order set until trazodone was added in
December 2008. Trazodone is preferred over zolpidem in the geriatric
population. We identified patients admitted by the hospitalists between
January 2007 and August 2013 who were prescribed with either zolpidem
or trazodone as a PRN sedative. Patient demographics, date and time of the
order, and number of sedative doses administered during the hospitalization
were recorded. Orders placed within 12 hours of admission were attributed to
admission orders.
Results: Between 2007 and 2013, the number of patients admitted by
the hospitalists with an order for PRN trazodone on admission increased
by 18-fold. During the same period, the number of admissions by the
hospitalists increased by 2.3 times. Zolpidem orders exceeded those for
trazodone in all age groups until 2008. After the addition of trazodone,
its use exceeded that of zolpidem. Almost half (48%) of all patients did
not have a dose of the PRN trazodone administered.
Conclusions: Although order sets can be leveraged to align practitioners
with established guidelines, the expediency of using medications on an
order set may overcome physicians' clinical judgment. The content of an
order set therefore deserves careful scrutiny before implementation.
Key Words: standardized order sets, unintended consequences, prescribing
habits, patient safety
(J Patient Saf 2015;00: 00–00)

I

n the decade following the Institute of Medicine's report highlighting the morbidity and mortality attributable to medical errors, there
has been an increased focus on improving patient safety.1,2 Medication
errors in the hospital are common, with one study estimating an error
in 1 of every 5 doses administered.3 Assessments of the effect of computerized physician order entry with decision support in the form of
alerts, reminders, order sets, and guidelines have been overwhelmingly
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positive.4 Similarly, order sets have been shown to both enhance adherence to consensus practice guidelines and improve outcomes and documentation in specific medical conditions and settings.5–8 However,
fewer studies address the impact of a general medical admission standardized order set alone on physician prescribing habits, with our
search yielding only 3 publications that address the issue.9–11 Insomnia
is a common complaint in the hospital, with prevalence rates reported
between 36.7% and 56.5%.12 Although insomnia in older adults can
cause cognitive deficits, its treatment with pharmacologic agents can
also be problematic.13,14 In this work, we report the trends in the ordering of 2 bedtime pro re nata (PRN) or as-needed sedatives at our institution and explore their relationship to order set content.

METHODS
This study was reviewed and approved by the Indiana University
Institutional Review Board. The study site was Indiana University
Health Methodist Hospital, which is an academic health center
with more than 800 beds located in Indianapolis, Indiana.15
Hospitalists have been employed at Methodist Hospital since
1998 and implemented the first standardized general hospital admission order set in January 2005. The first version was a paperbased template that has undergone multiple revisions. The current
version is an electronic computerized physician order entry template, which is universally used by the hospitalists when admitting
a patient. Each iteration of the order set reflects changes in national consensus practice guidelines in addition to local clinical
practice. A multidisciplinary committee of clinical practitioners,
pharmacists, and information technology representatives reviews
the order set modifications. In addition to the general medical admission order set, diagnosis-specific order sets are also available
at our institution including order sets for pneumonia, management
of hyperglycemia, anticoagulation, and acute coronary syndromes.
The general medical admission order set content addresses diet, activity, allergies, frequency of vital sign monitoring, call orders, admitting team information, laboratory and diagnostic testing, and
medications. As-needed medication options that are presented in
the order set address commonly encountered complaints in the hospital and include antiemetics, antihypertensives, bowel regimens,
and sedatives. The use of the order set is voluntary, all orders can
be modified, and no orders are mandatory. Additional orders can be
added as necessary. The order sets are available as supplementary material (Supplemental Digital Content, http://links.lww.com/JPS/A13)
for review.
Between January 2005 and November 2008, zolpidem was the
only PRN bedtime sedative option available on the order set. Trazodone was added in December 2008. There was no wording encouraging its use in the elderly population or alerts when zolpidem was used
in geriatric patients. This study focused on the ordering patterns and
administration for each sedative during a retrospective 6-year period
that spanned the addition of trazodone to the admission order set.
A data inquiry was performed on the institution's electronic
medical record encompassing inpatient hospitalist admissions
between January 2007 and August 2013. The query identified
www.journalpatientsafety.com
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TABLE 1. Demographics of Patients Ordered As-Needed Zolpidem and Trazodone From January 2007 to August 2013
Characteristics
Total
Order placed within 12 h of admission
Sex

Female
Male

Age range, y
Mean age, y

records of patients only if they were admitted by a hospitalist and
had an order for PRN zolpidem or trazodone at any point during
the entire hospitalization. Search criteria in the data inquiry included “zolpidem” or “trazodone” with a frequency of “QHS
PRN” or “at bedtime PRN.” All dosage strengths for each sedative
were included. Data extracted from the generated report included
patient sex, age, date and time of admission, timing of the order
for the sedative, and the number of doses administered. Orders
for PRN zolpidem and trazodone placed within 12 hours of admission were attributed to admission orders.
The number of admissions to the hospitalist service between
January 2007 and August 2013 was also obtained through querying the electronic medical record. Yearly rates of ordering PRN
zolpidem and trazodone on admission were obtained by dividing
the number of orders for the relevant medication placed by the
number of admissions to the hospitalist service for that year.

RESULTS
Between January 2007 and August 2013, there were a total of
3812 medication orders for zolpidem and 5009 for trazodone.
Of these, 2055 zolpidem orders (54%) and 2677 trazodone orders
(53%) were placed within 12 hours of admission and therefore
attributed to orders placed on admission. There was a similar distribution of male and female patients. The mean age of those prescribed with trazodone was a decade more than those prescribed
zolpidem (Table 1).
Before the addition of zolpidem to the order set, the number of
zolpidem orders placed on admission exceeded those for trazodone, even in patients older than 65 years. Only after the order
set modification in December 2008, which added the option of
bedtime PRN trazodone, did the number of trazodone orders on
admission exceed those for zolpidem. This difference was specially marked in older adults. This trend remained stable during

Zolpidem

Trazodone

3812
2055
2064 (54%)
1748(46%)
18–98
56.7

5009
2667
2882 (57.5%)
2127 (42.4%)
18–109
67.4

the rest of the study period, with more trazodone being ordered
than zolpidem. Although the orders for trazodone on admission
increased by 18-fold between 2007 and 2012, admissions to the
hospitalist service during the same period only increased by approximately 2.5 times (Fig 1).
Before the introduction of PRN trazodone as an option in
December 2008, the percentage of patients admitted to the hospitalist service with admit orders for PRN trazodone was less than
1.5% compared with 6% for zolpidem. The following year
(2009), 5% of the patients admitted by the hospitalists had orders
for PRN trazodone on admission. The percentage of patients with
orders for PRN zolpidem showed a decline for the rest of the study
period (Fig 2).
Overall, 39% (n = 1487) of all orders for zolpidem did not result in an administration of a dose to the patient during the course
of the hospitalization. Similarly, nearly half (n = 2430, 48.5%) of
all orders for PRN trazodone remained unused. These rates of
nonuse were higher for orders placed on admission. For zolpidem,
48% of the orders placed on admission were never used, whereas
28% of the orders placed later in the hospital stay were never administered to the patient. For trazodone, 69% of the orders placed
on admission were never used, whereas 24% of those ordered later
in the hospital stay remained unused (Fig 3).

DISCUSSION
Harm during routine medical care remains common and is often
avoidable.16 Standardization of practice for specific conditions and
specific medications through the use of evidence-based order sets
has been widely demonstrated to increase adherence to established
guidelines while improving patient outcomes including decreased
mortality and length of stay.17 General inpatient admission order sets
are frequently used with the expectation that they will increase the efficiency of order entry while being more comprehensive. The broad

FIGURE 1. Number of PRN orders for zolpidem and trazodone placed on admission and number of admissions to the hospitalists between
January 2007 and August 2013 on a logarithmic scale. Orders placed within 12 hours of admission were attributed to admit orders. The
arrow depicts December 2008 when trazodone was added to the order set.

2

www.journalpatientsafety.com

© 2015 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2015 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

J Patient Saf • Volume 00, Number 00, Month 2015

Prescriptions for Bedtime Sedatives

FIGURE 2. Percentage of patients admitted to the hospitalist service with orders for PRN zolpidem and trazodone placed on admission
between January 2007 and August 2013. Orders placed within 12 hours of admission were attributed to admit orders. The arrow depicts
December 2008 when trazodone was added to the order set.

scope and generality of admission order sets make their impact on
outcomes harder to measure, and fewer studies report the outcomes
attributable to them. However, evaluating the outcomes tied to general
medical admission order sets is critical as the presence of an order
set alone does not predict the caliber of care delivered and highperforming hospitals tend to parallel their organizational culture of
excellence and leadership involvement.18 Carefully constructed order
sets may result in better outcomes. One investigation reported that
higher-quality sedation and analgesia order sets were associated with
a decreased duration of mechanical ventilation in the intensive care
unit.19 Unlike disease-specific order sets, which follow established
practice guidelines, there is less guidance available for general medical admission order sets. Therefore, they are likely to reflect the local
consensus and identified needs of the institution. As after-hour calls
frequently necessitate the prescribing of medications, PRN medication orders on order sets are often directed at common complaints
in the hospital including insomnia, nausea, and pain.20,21 Although
guidelines such as those by the Institution of Safe Medication Practices can assist in the development of order sets, best practices for
general medical admission order sets have not been established.22
To address this gap, metrics to measure and report the quality of general
admission order sets may need to be developed, and collaboration between institutions may be beneficial. Such collaborative efforts have
previously been suggested by Dale et al in the context of intensive
care and have existing precedents in hospital medicine such as the

Society of Hospital Medicine's Quality Improvement Network
(SQUINT).23
Zolpidem use in the hospital may be associated with delirium
and falls, which may favor the use of trazodone as a sleep aid during hospitalization, particularly in older adults.24 However, our
study demonstrates that while zolpidem was the only choice on
the order set, its use exceeded that of trazodone in all age groups.
After the order set modification in 2008 introducing trazodone as
a PRN option, we found an increase in trazodone orders, surpassing those for zolpidem. The largest differences were seen in patients
older than 65 years, indicating that practitioners were appropriately selecting trazodone in the geriatric population, despite the
lack of prompts to guide them. This shift from zolpidem to trazodone in older adults brought our institution in closer alignment to
national guidelines.25
This trend illustrates that modifications in the content of the order set alone, without accompanying alerts or decision support
guidance, can be leveraged to alter medication ordering habits.
However, our findings also raise the concern that the expediency
of ordering a medication that is presented as a choice in the order
set can outweigh appropriate clinical decision making and drive
ordering practices. This underscores the critical need of vetting
the content of an order set before implementation.
Although the addition of trazodone to the order set increased its
use in the elderly, we found that this increase vastly exceeded the

FIGURE 3. Orders for PRN zolpidem and trazodone that were unused and used. Unused orders were those that did not result in an
administration of a dose to the patient throughout hospitalization. Orders placed within 12 hours of admission were attributed to
admit orders.
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
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increase in the admissions to the hospitalists. Interventions to improve quality carry the potential for unintended consequences, necessitating thoughtful and deliberate adoption.26 For example,
Khanna et al11 found that an order set for venous thromboembolism prophylaxis resulted in a transient increase in prophylaxis ordering in patients who were at risk for harm from it. Similarly,
another investigation found an unintended increase in nighttime
sedation use with the implementation of a general admission order
set.9 It appears that simply making a medication easier to order
prompts the practitioner to utilize it. A previous investigation
has reported that up to 84% of sedatives prescribed to elderly patients admitted to a psychiatry unit were done so without a clearly
documented indication and were therefore potentially inappropriate.27 The American Academy of Sleep Medicine recommends an
initial nonpharmacologic approach for insomnia because older
adults have a higher risk of developing psychomotor adverse effects from sedative drugs.28 The process of weighing such risks
and benefits, along with considering evolving recommendations,
needs to be emphasized as order sets are developed and maintained. It is likely that presenting them as options in the order set
can encourage the use of nonpharmacologic interventions.
The impact of a medical error can be debilitating not only for
the patient but also for the care provider.29 Medication administration errors remain frequent during hospitalization. One situation
with a high potential for error occurs during prescriber cross coverage. After-hour calls by nursing often result in a medication order by a covering practitioner who may not be as familiar with the
patient's medical history. This discontinuity between providers
may potentiate errors and has prompted the recommendation to
include appropriate PRN medications in order sets. Sedatives
have been included in our institution's order sets since inception,
with a consistent increase in medication orders over time. Although the ordering of sedatives increased, almost half of the prescribed as-needed sedatives were never administered during the
hospitalization. Nurses cite workload, patient severity of illness,
and polypharmacy as contributors culminating in an increased
risk for medication administration errors.30 The redundancy created by an unused order on a patient's medication profile must be
balanced against the possible advantage of limiting after-hour calls.
Our work has certain limitations. It is a single-center observational study, and the trends may not be generalizable. The associations found with order set prescribing are based on analyses
trended over time, and the authors cannot comment on concomitant factors that may have affected the prescribing habits of the
hospitalists. As this is an observational study, these associations
do not imply causation. Although this study reports the prescribing habits of the hospitalists at one institution, prescribing habits
of individual practitioners were not investigated. Therefore, it is
possible that a smaller set of practitioners within the hospitalists
were driving the trends. We did not extract the appropriateness
of each order or measure the outcomes that may have been
affected by the changes in ordering habits such as falls or delirium.
There was also a lack of a comparison group to other inpatient services that did not use the order set. Finally, the data were extracted
retrospectively from the institution's electronic medical record
system with its attendant inherent limitations.31

CONCLUSIONS
Order sets are a valuable and powerful tool that can be used to
standardize practice and alter prescribing patterns in the inpatient
setting. The consistent success of order sets in modifying ordering
habits in diverse settings amplifies the importance that should be
placed on the scrutiny of their development, content, and ongoing
maintenance. The quality of order sets varies between hospitals,
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and initiatives to measure and report on their quality may benefit
from collaboration between institutions. Based on our review of
PRN prescribing patterns of 2 PRN sedatives, order sets may increase the ordering of medications that remain unused. Further
studies at assessing the risks and benefits of PRN medications
during hospitalization may be warranted.
ACKNOWLEDGMENT
The authors thank Matthew Anderson, Judy Gruber, Deborah Denny, Joni Godfrey, and Shelly Harrison for their assistance
in the preparation of this article.
REFERENCES
1. Corrigan J, Donaldson M, eds; Committee on Quality of Health Care in
America, Institute of Medicine. To Err Is Human: Building a Safer Health
System. Washington, DC: National Academy Press; 2000.
2. Berwick DM, Calkins DR, McCannon CJ, et al. The 100,000 lives
campaign: setting a goal and a deadline for improving health care quality.
JAMA. 2006;295:324–327.
3. Barker KN, Flynn EA, Pepper GA, et al. Medication errors observed in 36
health care facilities. Arch Intern Med. 2002;162:1897–1903.
4. Eslami S, de Keizer NF, Abu-Hanna A. The impact of computerized
physician medication order entry in hospitalized patients—a systematic
review. Int J Med Inform. 2008;77:365–376.
5. Broussard M, Bass PF, Arnold CL, et al. Preprinted order sets as a safety
intervention in pediatric sedation. J Pediatr. 2009;154:865–868.
6. Kijsirichareanchai K, Ngamruengphong S, Rakvit A, et al. The utilization
of standardized order sets using AASLD guidelines for patients with
suspected cirrhosis and acute gastrointestinal bleeding. Qual Manag Health
Care. 2013;22:146–151.
7. Fleming NS, Ogola G, Ballard DJ. Implementing a standardized order set
for community-acquired pneumonia: impact on mortality and cost.
Jt Comm J Qual Patient Saf. 2009;35:414–421.
8. Thiel SW, Asghar MF, Micek ST, et al. Hospital-wide impact of a
standardized order set for the management of bacteremic severe sepsis. Crit
Care Med. 2009;37:819–824.
9. O'Connor C, Adhikari NKJ, DeCaire K, et al. Medical admission order sets
to improve deep vein thrombosis prophylaxis rates and other outcomes.
J Hosp Med. 2009;4:81–89.
10. Munasinghe RL, Arsene C, Abraham TK, et al. Improving the utilization of
admission order sets in a computerized physician order entry system by
integrating modular disease specific order subsets into a general medicine
admission order set. J Am Med Inform Assoc. 2011;18:322–326.
11. Khanna R, Vittinghoff E, Maselli J, et al. Unintended consequences of a
standard admission order set on venous thromboembolism prophylaxis and
patient outcomes. J Gen Intern Med. 2011;27:318–324.
12. Isaia G, Corsinovi L, Bo M, et al. Insomnia among hospitalized elderly
patients: prevalence, clinical characteristics and risk factors. Arch Gerontol
Geriatr. 2011;52:133–137.
13. Rocha FL, Hara C, Rodrigues CV, et al. Is insomnia a marker for
psychiatric disorders in general hospitals?. Sleep Med. 2005;6:549–553.
14. Mendelson WB. The use of sedative/hypnotic medication and its
correlation with falling down in the hospital. Sleep. 1996;19:698–701.
15. Indiana University Health. Available at: http://iuhealth.org. Accessed April
29, 2014.
16. Landrigan CP, Parry GJ, Bones CB, et al. Temporal trends in rates of patient
harm resulting from medical care. N Engl J Med. 2010;363:2124–2134.
17. Nisly S, Shiltz ED, VanArsdale V, et al. Implementation of an order set to
adhere to national patient safety goals for warfarin therapy. Hosp Pharm.
2013;48:828–833.

© 2015 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2015 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

J Patient Saf • Volume 00, Number 00, Month 2015

18. Curry LA, Spatz E, Cherlin E, et al. What distinguishes top-performing
hospitals in acute myocardial infarction mortality rates? A qualitative study.
Ann Intern Med. 2011;154:384–390.
19. Dale CR, Bryson CL, Fan VS, et al. A greater analgesia, sedation, delirium
order set quality score is associated with a decreased duration of
mechanical ventilation in cardiovascular surgery patients. Crit Care Med.
2013;41:2610–2617.

Prescriptions for Bedtime Sedatives

25. American Geriatrics Society 2012 Beers Criteria Update Expert Panel.
American Geriatrics Society updated Beers Criteria for potentially
inappropriate medication use in older adults. J Am Geriatr Soc. 2012;60:
616–631.
26. Auerbach AD, Landefeld CS, Shojania KG. The tension between needing
to improve care and knowing how to do it. N Engl J Med. 2007;357:
608–613.

20. Harvey R, Jarrett PG, Peltekian KM. Patterns of paging medical interns
during night calls at two teaching hospitals. CMAJ. 1994;151:307–311.

27. Rawesh R. PRN sedative prescribing in the elderly. Psychiatric Bulletin.
2008;32:473–473.

21. Bernstam EV, Pancheri KK, Johnson CM, et al. Reasons for after-hours
calls by hospital floor nurses to on-call physicians. Jt Comm J Qual Patient
Saf. 2007;33:342–349.

28. Schutte-Rodin S, Broch L, Buysse D, et al. Clinical guideline for the
evaluation and management of chronic insomnia in adults. J Clin Sleep
Med. 2008:4;487–504.

22. Institute for Safe Medication Practices. Available at: http://www.ismp.org/
Tools/guidelines/StandardOrderSets.asp. Accessed February 20, 2014.

29. Treiber LA, Jones JH. Devastatingly human: an analysis of registered
nurses' medication error accounts. Qual Health Res. 2010;20:1327–1342.

23. SQUINT: SHM's Quality Improvement Network. Available at: http://tools.
hospitalmedicine.org/SQUINT/?CFID=4336263&CFTOKEN=55701395.
Accessed April 23, 2014.

30. Keers RN, Williams SD, Cooke J, et al. Causes of medication
administration errors in hospitals: a systematic review of quantitative and
qualitative evidence. Drug Saf. 2013;36:1045–1067.

24. Kolla BP, Lovely JK, Mansukhani MP, et al. Zolpidem is independently
associated with increased risk of inpatient falls. J Hosp Med. 2013;8:1–6.

31. Terry AL, Chevendra V, Thind A, et al. Using your electronic medical record for
research: a primer for avoiding pitfalls. Fam Pract. 2010;27:121–126.

© 2015 Wolters Kluwer Health, Inc. All rights reserved.

www.journalpatientsafety.com

Copyright © 2015 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

5

